The intracortical distribution of norepinephrine, dopamine and serotonin in the cerebral cortex of the cat.
The intracortical distribution of the biogenic amines (BA), norepinephrine (NE), dopamine (DA) and serotonin (5-HT), was determined for the parietal and occipital cortical areas of the cat. Under microscopic control, slices of each region were dissected out into 4 fractions: (1) an upper gray fraction (G1); (2) a medium gray fraction (G2); (3) a lower gray fraction (G3) and (4) a white-matter fraction (W). The BA were assayed by means of specific and sensitive radioenzymatic techniques; using catechol-O-methyltransferase (COMT) for the catecholamines (CA), and N-acetyltransferase (NAT) and hydroxyindole-O-methyltransferase (HIOMT) for the 5-HT. In the two cortical regions studied, NE and DA were found to be distributed in an orderly laminar fashion. The highest levels of endogenous CA were measured in the superficial layers (fractions G1 and G2) while the white matter (fraction W) exhibited the lowest content of both NE and DA. DA represented 32--38% of the total CA content of the parietal cortex and 32--41% of the total CA content in the occipital cortex. In the parietal cortex, the distribution of 5-HT was similar in pattern to that of the CA, i.e., a decreasing concentration gradient with the highest endogenous levels in the G1 fraction and the lowest content in the W fraction. In the occipital cortex, the distribution was also found to be laminar for the gray matter but the W fraction showed a higher endogenous content than the lower gray fraction (G3). The release of NE, DA and 5-HT was studied by means of cortical superfusion in an in vivo preparation. The concentrations of BA measured in 30 min interval superfusates was fairly constant in a given experiment under basal conditions but varied widely from experiment to experiment. Variations in the basal overflow of NE were often independent of those found for DA and the basal overflow of 5-HT seemed independent of those of CA. The laminar intracortical distribution of endogenous NE, DA and 5-HT in cerebral cortex demonstrated by microdissection and biochemical assay techniques suggests a definite and structured pattern of aminergic innervation. Furthermore, the fact that these BA are released and a basal overflow can be detected and measured appears compatible with significant roles of NE, DA and 5-HT in synaptic transmission in the cerebral cortex.